It is the position of the Academy of Nutrition and Dietetics that appropriately planned vegetarian, including vegan, diets are healthful, nutritionally adequate, and may provide health benefits for the prevention and treatment of certain diseases. These diets are appropriate for all stages of the life cycle, including pregnancy, lactation, infancy, childhood, adolescence, older adulthood, and for athletes. Plant-based diets are more environmentally sustainable than diets rich in animal products because they use fewer natural resources and are associated with much less environmental damage. Vegetarians and vegans are at reduced risk of certain health conditions, including ischemic heart disease, type 2 diabetes, hypertension, certain types of cancer, and obesity. Low intake of saturated fat and high intakes of vegetables, fruits, whole grains, legumes, soy products, nuts, and seeds (all rich in fiber and phytochemicals) are characteristics of vegetarian and vegan diets that produce lower total and low-density lipoprotein cholesterol levels and better serum glucose control. These factors contribute to reduction of chronic disease. Vegans need reliable sources of vitamin B-12, such as fortified foods or supplements.
V EGETARIAN AND VEGAN dietary patterns can be quite diverse because of the variety of food choices available and the different factors that motivate people to adopt such patterns. People choose to adopt a vegetarian diet for many reasons, such as compassion toward animals, a desire to better protect the environment, to lower their risk of chronic diseases, or to therapeutically manage those diseases. A well-planned vegetarian diet containing vegetables, fruits, whole grains, legumes, nuts, and seeds can provide adequate nutrition. Vegetarian diets are devoid of flesh foods (such as meat, poultry, wild game, seafood, and their products). The most commonly followed vegetarian diets are shown in Figure 1 . The adoption of a vegetarian diet may cause a reduced intake of certain nutrients; however, deficiencies can be readily avoided by appropriate planning.
VEGETARIAN DIETS IN PERSPECTIVE Trends among Vegetarians
According to a nationwide poll in 2016, approximately 3.3% of American adults are vegetarian or vegan (never eat meat, poultry, or fish), and about 46% of vegetarians are vegan. 1 The same poll revealed that 6% of young adults (18 to 34 years) are vegetarian or vegan, while only 2% of those 65 years or older are vegetarian. Sales of alternative meat products reached $553 million in 2012, an 8% increase in 2 years. It was observed that 36% of survey responders sought vegan meat alternatives, largely from among the 18-to 44-year-old age group. 1, 2 While whole plant foods serve best as dietary staples, some processed and fortified foods, such as nondairy beverages, meat analogs, and breakfast cereals, can contribute substantially to the nutrient intake of vegetarians.
Plant-based diets, including vegetarian and vegan diets, are becoming well accepted, as further evidenced by many nonprofit and government institutions highlighting this dietary choice. The American Institute for Cancer Research encourages a plantbased diet, suggesting Americans consume two-thirds of their dietary intake from vegetables, fruits, whole grains, and beans. 3 In the 2015-2020 Dietary Guidelines for Americans, vegetarian diets are recommended as one of three healthful dietary patterns, and meal plans are provided for those following lacto-ovo-vegetarian and vegan diets. 4 The National School Lunch Program, while not requiring vegetarian options per se, requires schools to increase availability of fruits, vegetables, and whole grains in current meal patterns in the school menu.
Those following a vegetarian diet now have technological support. To date, while no online nutrition food tracker exists strictly for vegetarian diets, some allow clients to select vegetarian and vegan plans. These applications for mobile devices allow vegetarians to discover nutritional needs, track intake, and locate restaurants and markets where vegan foods are available. The online tracking tool at www.SuperTracker.usda. gov is a part of the US Department of Agriculture Choose My Plate program. 5 protein intakes, when caloric intakes are adequate. [6] [7] [8] The terms complete and incomplete are misleading in relation to plant protein. Protein from a variety of plant foods, eaten during the course of a day, supplies enough of all indispensable (essential) amino acids when caloric requirements are met. 7 The regular use of legumes and soy products will ensure an adequate protein intake for the vegetarian, as well as providing other essential nutrients. 9 Fruitarian diets are normally low in protein and other nutrients. Protein needs at all ages, including those for athletes, are well achieved by balanced vegetarian diets. 7, 8 n-3 Fatty Acids While a-linolenic acid (ALA) intakes of vegetarians and vegans are similar to those of nonvegetarians, dietary intakes of the long-chain n-3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), are lower in vegetarians and typically absent in vegans. 10, 11 Compared with nonvegetarians, blood and tissue levels of EPA and DHA can be significantly lower. 10, 11 The clinical relevance of reduced EPA and DHA status among vegetarians and vegans is unknown. 11, 12 Long-chain n-3 fatty acids are important for the development and maintenance of the brain, retina, and cell membranes and favorably impact pregnancy outcomes and risk for cardiovascular disease (CVD) and other chronic diseases. 6, 13, 14 Yet, vegetarian and vegan children do not appear to experience impairment in visual or mental development, and vegetarian and vegan adults experience reduced risk for CVD. 10, 11, 15 ALA is endogenously converted to EPA and DHA, but the process is somewhat inefficient and is affected by sex, dietary composition, health status, and age. High intakes of linoleic acid (LA) may suppress ALA conversion.
11,13
A ratio of LA/ALA not exceeding 4:1 has been suggested for optimal conversion. 7, 10, 14 The Dietary Reference Intake for ALA are 1.6 g/day and 1.1 g/day, for men and women, respectively. 4 For vegetarians and vegans, it may be prudent to ensure somewhat higher intakes of ALA.
8, 10 The most concentrated plant sources of n-3 fatty acids are seeds (flax, chia, camelina, canola, and hemp), walnuts, and their oils.
8, 10 Evidence suggests that n-3 needs of healthy individuals can be met with ALA alone, and that endogenous synthesis of EPA and DHA from ALA is sufficient to keep levels stable over many years. 11, 14 Low-dose microalgaeÀbased DHA supplements are available for all vegetarians with increased needs (eg, pregnant or lactating women) or with reduced conversion ability (eg, those with hypertension or diabetes). 10 
Iron
Vegetarians generally consume as much iron as, or slightly more than, omnivores. 16 Despite having similar iron intakes, 17 the iron stores of vegetarians are typically below those of nonvegetarians. Lower serum ferritin levels may be an advantage because elevated serum ferritin levels have independently been associated with the risk of developing metabolic syndrome. 18 Concerns about the iron status of vegetarians have led to questions of bioavailability of non-heme iron from plant foods. Non-heme iron absorption depends upon physiological need and is regulated in part by iron stores. Its absorption can vary greatly, depending upon both the meal composition and the iron status of the individual. Bioavailability of non-heme iron is impacted by the ratio of inhibitors, such as phytates and polyphenolics, and enhancers, such as vitamin C, citric acid, and other organic acids. 19 In a recent review, non-heme iron absorption was seen to vary from 1% to 23%, depending upon iron status and dietary enhancers and inhibitors. 20 A newly developed regression equation enables iron absorption to be predicted from serum ferritin levels and dietary modifiers. Diet had a greater effect on iron absorption when serum ferritin levels were low. 20 Nonheme iron absorption can be as much as 10 times greater in irondeficient individuals compared with iron-replete individuals.
The Dietary Reference Intake assigned to iron for vegetarians in 2001 was 80% more than that for nonvegetarians. This derives from the assumption that the bioavailability of iron from a vegetarian diet is 10%, whereas that from a nonvegetarian diet is 18%. 21 These assumptions were based on very limited data using single-meal absorption studies involving meals that were atypical of what most vegetarians consume in Western countries.
We now know that individuals can adapt and absorb non-heme iron more effectively. 22 The magnitude of the effect of enhancers and inhibitors of iron absorption can diminish with time. 23 Individuals are able to adapt to low intakes of iron over time and can reduce iron losses. 24 In one study, total iron absorption significantly increased by almost 40% after 10 weeks of consuming the low-bioavailability diet. Vegetarian May or may not include egg or dairy products.
Lacto-ovovegetarian
Includes eggs and dairy products.
Lactovegetarian
Includes dairy products, but not egg products.
Ovovegetarian
Includes eggs and egg products, but no dairy.
Vegan
Excludes eggs and dairy products, and may exclude honey.
Raw vegan Based on vegetables, fruit, nuts and seeds, legumes, and sprouted grains. The amount of uncooked food varies from 75% to 100%. 
Vitamin D
Vitamin D status depends on sunlight exposure and intake of vitamin Defortified foods or supplements. 35 The extent of cutaneous vitamin D production after sunlight exposure is highly variable and is dependent on a number of factors, including the time of day, season, latitude, air pollution, skin pigmentation, sunscreen use, amount of clothing covering the skin, and age. 35, 36 Low vitamin D intakes have been reported in some vegetarians and vegans, as well as low plasma or serum 25-hydroxyvitamin D levels, the latter especially when the blood was collected in the winter or spring, and especially in those living at high latitudes. 36 
Vitamin B-12
Vitamin B-12 is not a component of plant foods. 7, 39 Fermented foods (such as tempeh), nori, spirulina, chlorella algae, and unfortified nutritional yeast cannot be relied upon as adequate or practical sources of B-12.
39,40 Vegans must regularly consume reliable sources-meaning B-12Àfortified foods or B-12Àcontaining supplements-or they could become deficient, as shown in case studies of vegan infants, children, and adults.
8, 39 Most vegetarians should include these reliable B-12 sources because 1 cup of milk and one egg per day only provides about two-thirds of the Recommended Dietary Allowance (RDA). 7, 39, 40 Early symptoms of a severe B-12 deficiency are unusual fatigue, tingling in the fingers or toes, poor cognition, poor digestion, and failure to thrive in small children. A subclinical B-12 deficiency results in elevated homocysteine. People with little or no B-12 intake may feel healthy; however, long-term subclinical deficiency can lead to stroke, dementia, and poor bone health. 7, 8, 41 Laboratory tests to assess vitamin B-12 status include serum methylmalonic acid, serum or plasma B-12, and serum holo-transcobalamin (Holo-TC or Holo-TCII).
8,39,41
The normal mechanism for B-12 absorption is via the intrinsic factor, which becomes saturated at about half the RDA and requires 4 to 6 hours before further absorption. 40 Hence, fortified foods are best eaten twice during the course of a day. A second absorption mechanism is passive diffusion at a rate of 1%, allowing lessfrequent consumption of large supplemental doses. Recommendations based on large doses have been made (eg, 500 to 1,000 mg cyanocobalamin several times per week).
8,39
The four forms of B-12 are differentiated by their attached groups. Cyanocobalamin is most commonly used in fortified foods and supplements because of its stability. Methylcobalamin and adenosylcobalamin are forms used in the body's enzymatic reactions; these are available in supplement forms that appear to be no more effective than cyanocobalamin and may require higher doses than the RDA. Hydroxocobalamin is the form used effectively for injections.
8,42

THERAPEUTIC VEGETARIAN DIETS AND CHRONIC DISEASE
Provided that adequate nutrition education is given, a therapeutic vegetarian diet performs as well as omnivorous diets in terms of adherence. 43 As with implementation of any diet, employing a variety of counseling strategies, including motivational interviewing, frequent sessions, cooking demonstrations, and incentives, can improve nutrition-related outcomes when using a vegetarian diet therapeutically.
Overweight and Obesity
With more than two-thirds the American population overweight or obese and numbers increasing, 44 RDNs should be aware of the evidence to support the use of vegetarian and vegan diets for achieving and maintaining a healthy weight. A healthy body weight is associated with improved cardiovascular function 45 and insulin sensitivity, 46 as well as helping to reduce the risk of other chronic diseases. 45 Plant-based dietary patterns are also associated with lower body mass index (BMI; calculated as kg/m 2 ). In the Adventist Health Study-2, mean BMI was highest (28.8) in meat eaters and lowest in those who avoided all animal products (23.6). 47 Similarly, in the EPIC-Oxford Study, researchers found the highest mean BMI among meat eaters (24.4) and the lowest among vegans (22.5). 48 In the Swedish Mammography Cohort study, researchers found that the prevalence of overweight or obesity was 40% among omnivores and 25% among vegetarians. 49 Research indicates that therapeutic use of a vegetarian diet is effective for treating overweight and may perform better than alternative omnivorous diets for the same purpose. Two metaanalyses of intervention trials showed that adoption of vegetarian diets was associated with greater weight loss compared with control diet groups. 50, 51 A vegan diet with structured group support and behavioral therapy compared with the National Cholesterol Education Program diet, was associated with significantly greater weight loss after 1 and 2 years. 52 
CVD, Including Hyperlipidemia, Ischemic Heart Disease, and Hypertension
Vegetarian diets are associated with a reduction in the risk of CVD. 15, 53 Vegetarian diets improve several modifiable heart disease risk factors, including abdominal obesity, 54 blood pressure, 55 serum lipid profile, 56 and blood glucose. 42, 57 They also decrease markers of inflammation such as C-reactive protein, reduce oxidative stress, and protect from atherosclerotic plaque formation. 58 Consequently, vegetarians have reduced risk of developing and dying from ischemic heart disease. 15, 53, 59 Vegan diets seem to be most beneficial in improving heart disease risk factors. 55, 57 The EPIC-Oxford study 60 revealed that those who consumed a vegan diet ate the most fiber, the least total fat and saturated fat, and had the healthiest body weights and cholesterol levels compared with omnivores and other vegetarians. A meta-analysis of 11 randomized controlled trials found that those participants assigned to a vegetarian diet experienced a substantial reduction in total, lowdensity lipoprotein, and high-density lipoprotein cholesterol, which corresponded with an approximately 10% reduced risk of heart disease. 56 The vegetarian diet was especially beneficial for healthy weight and overweight individuals, but less effective for obese individuals, underscoring the importance of early dietary intervention for long-term risk reduction. 56 In the Adventist Health Study-2 of 73,308 Seventh-day Adventists, researchers found that vegetarians had a 13% and 19% decreased risk for developing CVD and ischemic heart disease, respectively, compared with nonvegetarians. 15 A previous analysis from the EPIC study found that vegetarian groups had a 32% lower risk of hospitalization or death from heart disease. 53 Vegetarians enjoy a lower risk of heart disease by regularly consuming a variety of vegetables, fruit, whole grains, legumes, and nuts. Low-fat vegan and vegetarian diets, combined with other lifestyle factors, including not smoking and weight reduction, have been shown to reverse atherosclerosis. 61 Risk factors for coronary heart disease, such as total and lowdensity lipoprotein cholesterol levels, body weight, and body fat, improve within a short time on a vegetarian diet, even without the use of cholesterol-lowering drugs. 61 Compared with nonvegetarians, vegetarians have a lower prevalence of hypertension. Results of the EPICOxford study showed vegans have the lowest systolic and diastolic blood pressure levels and the lowest rate of hypertension of all diet groups (vegans, vegetarians, fish eaters, and meat eaters). 62 Data from the Adventist Health Study-2 confirmed that vegans have the lowest blood pressure levels and the least hypertension of all vegetarians, and significantly less than the meat eaters.
55
A meta-analysis comparing blood pressure from more than 21,000 people around the world found that those who follow a vegetarian diet have systolic blood pressure about 7 mm Hg lower and diastolic blood pressure 5 mm Hg lower than study participants who consume an omnivorous diet. 63 
Diabetes
Compared with meat eaters, lacto-ovovegetarians and vegans have lower risk of type 2 diabetes. The Adventist Health Study-2 reported that meat eaters had more than twice the prevalence of diabetes compared with lactoovo-vegetarians and vegans, even after correcting for BMI. 47 Among those who were free of diabetes, the Adventist Health Study found that the odds of developing diabetes were reduced by 77% for vegans and by 54% for lactoovo-vegetarians compared with nonvegetarians (adjusting for age). When BMI and other confounding factors were adjusted for, the association remained strong. Vegans were 62% less likely to develop diabetes, while lactoovo-vegetarians were 38% less likely. 64 Prevention. In the past 2 decades, prospective observational studies and clinical trials have provided significant evidence that diets rich in whole grains, fruits, vegetables, legumes, seeds, and nuts, and lower in refined grains, red or processed meats, and sugar-sweetened beverages, reduce the risk of diabetes and improve glycemic control and blood lipids in patients with diabetes.
65 Whole-grain intake has been consistently associated with a lower risk of diabetes, even after adjusting for BMI. 66 Legumes, which are low glycemic index foods, may provide benefit for diabetes by reducing postprandial glucose levels after consumption of a meal as well as after a subsequent meal, known as the "second-meal effect."
67
A metaanalysis demonstrated that higher intakes of fruit or vegetables, particularly green vegetables, were associated with a significant reduction in risk of type 2 diabetes. 68 In the Nurses' Health Study I and II, greater nut consumption, especially walnuts, was associated with a lower risk of diabetes. 69 Conversely, red and processed meats are strongly associated with increased fasting glucose and insulin concentrations and diabetes risk. 70 Potential etiologies for the association of meat and diabetes include saturated fatty acid, advanced glycation end products, nitrates/ nitrites, heme iron, trimethylamine N-oxide, branched amino acids, and endocrine disruptor chemicals.
70
Treatment. In a randomized clinical trial comparing a low-fat vegan diet to a diet based on the American Diabetes Association guidelines, greater improvements in glycemic control, blood lipids, and body weight were seen in the vegan group. 71 In a 24-week randomized controlled trial in patients with type 2 diabetes, those on an isocaloric vegetarian diet reported greater improvements of insulin sensitivity, reduction in visceral fat, and a reduction in inflammatory markers than those on a conventional diabetic diet.
72
According to a meta-analysis of six controlled clinical trials, vegetarian diets were associated with improved glycemic control in people with type 2 diabetes. 73 Vegetarian and vegan dietary patterns characterized by nutrient-dense, high-fiber plant foods lower the risk of type 2 diabetes and serve as effective therapeutic tools in the management of type 2 diabetes.
Cancer
Results from the Adventist Health Study-2 revealed that vegetarian diets are associated with a lower overall cancer risk, and especially a lower risk of gastrointestinal cancer. Furthermore, a vegan diet appeared to confer a greater protection against overall cancer incidence than any other dietary pattern. 74 Recently, vegan diets were reported to confer about a 35% lower risk of prostate cancer. 75 A meta-analysis of seven studies reported vegetarians having an 18% lower overall cancer incidence than nonvegetarians. 59 Epidemiologic studies have consistently shown that a regular consumption of fruit, vegetables, legumes, or whole grains is associated with a reduced risk of certain cancers. 76 A vast array of phytochemicals, such as sulforaphane, ferulic acid, genistein, indole-3-carbinol, curcumin, epigallocatechin-3-gallate, diallyldisulfide, resveratrol, lycopene, and quercetin found in vegetables, legumes, fruits, spices, and whole grains may provide protection against cancer. 77, 78 These phytochemicals are known to interfere with a number of cellular processes involved in the progression of cancer. 79 Vegetarians typically consume higher levels of fiber compared with other diets. The EPIC study involving 10 European countries reported a 25% reduction in risk of colorectal cancer for the highest intake of dietary fiber compared with the lowest. 80 On the other hand, in two large US cohorts, a positive association was observed between processed red meat consumption and risk of colorectal cancer. 81 Processed meat consumption was also seen to increase the risk of dying from cancer. 82 In a systematic review and meta-analysis of 26 epidemiological studies, the relative risk of colorectal adenomas was 1.27 per daily 100-g intake of red meat and 1.29 per daily 50-g intake of processed meat. 83 
Osteoporosis
Bone studies have reported that vegetarians have either similar or slightly reduced bone mineral density levels compared with omnivores, with vegans typically having the lowest levels. 84 While the differences are relatively modest, they appear not to be of clinical significance, provided the nutrients of concern are adequately provided.
Vegetarian diets are associated with several factors that promote bone health, including high intakes of vegetables and fruits; an abundant supply of magnesium, potassium, vitamin K, vitamin C; and a relatively low acid load. 36 Conversely, they can compromise bone health when low in calcium, vitamin D, vitamin B-12, and protein.
36
EPIC-Oxford reported a 30% increase in fracture risk of vegans as a group, but no increase in fracture risk in lactoovo-vegetarians compared to nonvegetarians. However, when only vegans with calcium intakes >525 mg/ day were included in the analysis, differences in fracture risk disappeared. 84 The Adventist Health Study-2 reported that more frequent intakes of legumes and meat analogs reduced risk of hip fracture, with a greater protective effect than that of meat. 85 Protein has a neutral or slightly positive impact on bone health. 36 Inadequate intakes of vitamins D and B-12 have been linked to low bone mineral density, increased fracture risk, and osteoporosis. 36 To achieve and maintain excellent bone health, vegetarians and vegans are well advised to meet the RDA for all nutrients, particularly calcium, vitamin D, vitamin B-12, and protein, and to consume generous servings of vegetables and fruits. 36 
VEGETARIAN DIETS THROUGHOUT THE LIFE CYCLE
Well-planned vegan, lacto-vegetarian, and lacto-ovo-vegetarian diets are appropriate, and they satisfy the nutrient needs and promote normal growth at all stages of the life cycle, including pregnancy and lactation, infancy, childhood, adolescence, older adulthood, and for athletes.
Pregnant and Lactating Women
Limited research indicates that where food access is adequate, vegetarian pregnancy outcomes, such as birth weight and pregnancy duration, are similar to those in nonvegetarian pregnancy. 7, 86, 87 Use of a vegetarian diet in the first trimester resulted in lower risk of excessive gestational weight gain in one study. 88 Maternal diets high in plant foods may reduce the risk of complications of pregnancy, such as gestational diabetes. 88, 89 The Academy of Nutrition and Dietetics' position and practice papers on "Nutrition and Lifestyle for a Healthy Pregnancy Outcome" 90, 91 provide appropriate guidance for pregnant vegetarians. Special consideration is required for iron, zinc, vitamin B-12, and EPA/DHA. 87, 89 Depending on dietary choices, pregnant vegetarians may have higher iron intakes than nonvegetarians and are more likely to use iron supplements. 92 Because of the potential for inadequate intakes and the adverse effects of iron deficiency, a low-dose (30 mg) iron supplement is recommended in pregnancy. 93 The recommended amount of iron could be provided via a prenatal supplement, a separate iron supplement, or a combination of these. There is insufficient evidence that zinc intake and status in vegetarian pregnancies differ from nonvegetarian pregnancies. 87, 89 Due to the increased zinc requirements of pregnancy and the lower bioavailability in diets based on high-phytate grains and legumes, increasing zinc intake and using food preparation techniques that improve bioavailability are recommended. 7, 8, 29 Pregnant and lactating vegetarians need regular and adequate dietary and/ or supplemental sources of vitamin B-12. 7, 8, 89, 91 Infants of vegetarian women have lower plasma DHA concentrations and breast milk of vegetarians is lower in DHA. 7, 8 These n-3 fatty acids can be synthesized to some extent from a-linolenic acid, but conversion rates are low (though somewhat enhanced in pregnancy). 8, 89 Pregnant and lactating vegetarians may benefit from direct sources of EPA and DHA derived from microalgae.
8,91
Infants, Children, and Adolescents
Exclusive breastfeeding is recommended for the first 6 months. 94 If breastfeeding is not possible, commercial infant formula should be used as the primary beverage for the first year. Complementary foods should be rich in energy, protein, iron, and zinc, and may include hummus, tofu, well-cooked legumes, and mashed avocado.
8 Full fat, fortified soy milk, or dairy milk can be started as early as 1 year of age for toddlers who are growing normally and eating a variety of foods. 95 Vegetarian children and teens are at lower risk than their nonvegetarian peers for overweight and obesity. Children and adolescents with BMI values in the normal range are more likely to also be within the normal range as adults, resulting in significant disease risk reduction. 96 Other benefits of a vegetarian diet in childhood and adolescence include greater consumption of fruits and vegetables, fewer sweets and salty snacks, and lower intakes of total and saturated fat. 97 Consuming balanced vegetarian diets early in life can establish healthful lifelong habits. 8 The peak age of onset for the most common eating disorders is in the adolescent years. Eating disorders have a complex etiology and prior use of a vegetarian or vegan diet does not appear to increase the risk of an eating disorder, though some with preexisting disordered eating may choose these diets to aid in their limitation of food intake. 7, 8 Nutrients that may require attention in the planning of nutritionally adequate diets for young vegetarians include iron, zinc, vitamin B-12, and for some, calcium and vitamin D. Mean protein intakes of vegetarian children generally meet or exceed recommendations. 7 Protein needs of vegan children may be slightly higher than those of nonvegan children because of differences in protein digestibility and amino acid composition. 7 Recommendations of 30% to 35% more protein for 1-to 2-year-old vegans, 20% to 30% more for 2 to 6 year olds, and 15% to 20% more for children older than 6 years have been suggested. 7, 95 While dietary factors may limit absorption of iron and zinc, deficiencies of these minerals are uncommon in vegetarian children in industrialized countries. 98 Iron and zinc status of children on very restricted plant-based diets should be monitored. Supplemental iron and zinc may be needed in such cases. 98 Vitamin B-12 intake of vegan infants and children should be assessed and fortified foods and/or supplements used as needed to insure adequacy. 7 
Older Adults
Nutrient intakes of older vegetarians appear to be similar to or better than those of older nonvegetarians, 7 although past research suggested lower zinc intakes and a greater incidence of poor iron status among vegetarians. 86, 99 Caloric needs generally decrease with age, while requirements for some nutrients increase; thus, it is important that all older people choose nutrient-dense diets. Some evidence suggests that protein is used less efficiently with aging, which may translate to higher protein requirements. 100 Thus, it is important for older vegetarians and vegans to include protein-rich foods such as legumes and soy foods in their diets. Meat analogs may be helpful as protein sources. Older people synthesize vitamin D less efficiently, and are likely to require supplements, especially if sun exposure is limited. 35 The higher calcium recommendations for older adults may be met more easily when fortified foods, such as plant milks, are included. The requirement for vitamin B-6 increases with aging, and may be higher than current RDAs for older people. Atrophic gastritis is common among people over the age of 50 years and can result in decreased absorption of vitamin B-12 from animal products. Therefore, many older people, regardless of diet, require vitamin B-12 supplements.
ENVIRONMENTAL ISSUES
Plant-based diets are more environmentally sustainable than diets rich in animal products because they use fewer natural resources and are associated with considerably less environmental damage. [101] [102] [103] [104] [105] The current worldwide consumption of diets high in meat and dairy products is considered by some as unsustainable. 101, 103, 105 The systematic review conducted by the Scientific Committee of the Dietary Guidelines for Americans provides evidence that diets higher in plant foods and lower in animal foods (like a vegetarian diet) are associated with lower environmental damage. 106 Many scientists are calling for a substantial reduction of livestock products in the diet of humans as a major way to reverse climate change. 105 Compared with omnivorous diets, vegetarian diets utilize less water and fossil fuel resources and use lower amounts of pesticides and fertilizers. 107 Substituting beans for beef in the diet would significantly reduce the environmental footprint worldwide. To produce 1 kg protein from kidney beans requires 18 times less land, 10 times less water, 9 times less fuel, 12 times less fertilizer, and 10 times less pesticide in comparison to producing 1 kg protein from beef. 108 In addition, beef production generates considerably more manure waste than from any other animal food production. 108 According to the US Environmental Protection Agency, about 70% of all water pollution in rivers and lakes in the United States is a result of pollution from animal farms. 109 Animal agriculture is associated with land degradation, air pollution, loss of biodiversity, and global warming. 104, 110 Meat production makes a significant contribution to anthropogenic carbon dioxide emissions and anthropogenic methane and nitrous oxide production. 101, 103, 111 Using calculations based on 210 common foods, greenhouse gas emissions from consuming a vegetarian diet were found to be 29% lower than from the use of a nonvegetarian diet, 112 while a vegan diet can have >50% lower greenhouse emissions compared to a nonvegetarian diet. 102 While new technologies for animal farming are available, a recent study found that greenhouse gas emissions from the production and consumption of animal products were reduced only 9% due to a more efficient livestock production. 113 The authors concluded that cuts in greenhouse gas emissions necessary to meet the global temperature target "imply a severe constraint on the long-term global consumption of animal food." 113 Others have suggested that reducing animal production has a greater potential to reduce greenhouse gas emissions than "technological mitigation or increased productivity measures." 105 The use of antibiotics in farm animals as growth promoters and for the prevention and treatment of animal diseases has generated antibiotic-resistant bacteria. This antibiotic resistance can be transmitted to humans through animal food consumption and is now a major public health problem, causing illnesses that are difficult to treat, and resulting in increased morbidity, mortality, and health care costs. 105, 114 
ROLES, RESPONSIBILITIES, AND RESOURCES FOR THE RDN AND NDTR
Vegan and vegetarian diets can provide significant health benefits compared with nonvegetarian diets. Ensuring energy balance; nutritional adequacy; and a focus on a variety of vegetables, legumes, fruits, whole grains, nuts, and seeds, can maximize these benefits. Nutrition and dietetics practitioners can play key roles in educating vegetarians about sources of specific www.vndpg.org The Vegetarian Nutrition Dietetic Practice Group (VNDPG) member benefits include professional information on vegetarian nutrition, RDN resources, and quarterly newsletters.
www.vegetariannutrition.net VNDPG's consumer website provides a blog with evidence-based vegetarian nutrition plus RDN resources for consumers.
www.vrg.org
The Vegetarian Resource Group provides nutrition information, recipes, meal plans, and recommended readings for vegetarian nutrition.
www.PCRM.org
The Physicians Committee for Responsible Medicine promotes preventive medicine through innovative programs and offers free patient educational materials.
www.veganhealth.org
This website offers evidence-based recommendations covering the nutritional features of plant-based diets.
www.nutritionfacts.org
This website provides brief, referenced video clips and articles on numerous aspects of vegetarian nutrition.
www.vegweb.com VegWeb offers vegetarian recipes, community, and a blog.
www.vegetarian-nutrition.info
Vegetarian Nutrition Info provides topical articles, resources, and news. 
